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line of duty...

A Summary of a NIOSH fire fighter fatality investigation

April 21, 2003

Volunteer Fire Fighter Dies During Wildland Fire Suppression -

South Dakota

SUMMARY
OnAugust 1, 2002, a48-year-old male volunteer
firefighter (thevictim) was severely burned while
fightingawildlandfire. Thevictimwassorayingwater
from the bed of a pickup truck that was equipped
with aportablewater tank and pump when hefell
out of the truck bed into thefire. Thevictim ran
about 200 yardstrying to escapethefire, but during
his escape attempt, he was severely burned. He
died 5 dayslater from hisburn injuries. NIOSH
investigators concluded that, to minimizetherisk of
similar occurrences, firedepartmentsshould
» ensure that fire fighters follow established
proceduresfor combating ground cover fires

* develop and implement an Incident
Command System

* develop, implement, and enforce standard
operating procedures

e provide fire fighters with wildland-
appropriate personal protective equipment

Incident Ste

(PPE) (e.g., Nomex® pantsor coveralls) that
is NFPA 1977 compliant and appropriate
wildland fire fighter training

e use National Weather Service (NWS) Fire
Weather (WX) Forecastersfor all fireweather
predictions and immediately share all
information about significant fire weather
and fire behavior events (e.g., long-range
spotting, torching, spotting, gusts, and fire
whirls), with all personnel

» follow the 10 standard fire orders devel oped
by the National W Idfire Coordinating Group

* ensurethat the Incident Commander conveys
strategic decisions to all suppression crews
on thefireground and continuously eval uates
fireconditions

INTRODUCTION

OnAugust 1, 2002, a48-year-old male volunteer
firefighter (thevictim) was severely burned while
fightingawildlandfire. Thevictimwassprayingwater
from the bed of a pickup truck that was equi pped

The FireFighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determine factorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and safety specialiststo develop strategies for
preventing future similar incidents. The program does not
seek to determine fault or place blame on fire departments
or individua fire fighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-NI OSH
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with aportablewater tank and pump when hefell
out of thetruck bedintothefire. Hedied fivedays
later onAugust 6, 2002, from hisburninjuries. On
August 7,2002, theU.S. FireAdminigratiion (USFA)
notified theNationd Ingtitutefor Occupeationd Safety
and Health (NIOSH) of thisfatality. On September
25-26, 2002, the Team L eader of the NIOSH Fire
Fighter Fatality I nvestigation and Prevention Program
investigated theincident. Interviewswereconducted
with the Chief of the department and another crew
member involved intheincident, arepresentative of
the State of South Dakota, Department of
Agriculture, Division of Wildland Fire Suppression
(DWFS); and with the coordinating Chief of the
county fireservice. Theincident Stewasvisited and
photographs of thefire sceneweretaken. Copies
of amap of thefire scene, weather information for
theday of theincident, and apreliminary description
of theincident from the DWFSwerereviewed.

Thevolunteer firedepartment involvedintheincident
is one of numerous small departments (1-4
volunteers) within the county thet servesapopulation
of 300 in a50-square-mile area. The State does
not requiretraining for volunteer firefighters. The
victim had about 20years serviceasavolunteer fire
fighter, and he had completed Introduction to
Wildland FireTrainingLeve I.

Westher

Theambient ar temperatureat thetimeof theincident
was 78° F. Relative humidity was 19% and winds
wereout of the northwest at 11-17 mph.

INVESTIGATION

OnAugust 1, 2002, around 1345 hours, awildland
fireconsgsting primarily of alfafaand crested wheat
(light fuels) wasreported by dispatch through the
firebar. (Thefirebar isafire-rd ated tdephonesystem
that s multaneoudy ringsinto about 10 volunteer fire
fighter householdsinaparticular areawhen activated
by digpatch). Thefirewasthethird consecutivefire

inseveral weeksin proximity to oneanother, and it
was believed to have been started by a nearby
landowner. Thefirequickly spread throughthelight
fuelsover therangearea. Theterrainwasprimarily
flat withintermittent gentleralling hills.

Although numerousfirefightersresponded to the
incident, no incident command system/post was
established, and radio communication was sparse
between fire fighters. Therefore, asfirefighters
arrived onthefireground, they dispersed of their own
accordto different areason the nearly 800-acresite
andbeganfiresuppresson (seeFigurel). Thevictim,
wearing tennis shoes, denim jeans, teeshirt and a
basaball cap, arrived on thefireground near thehead
of thefireinhisprivately owned vehicle. Heparked
on the side of the road and awaited the arrival of
other firefighters.

Another firefighter heard thefiredispatch over his
scanner andimmediatdy secured a1974 pickuptruck
that had been equipped with a portable 75-gallon
water tank and gasoline pump and drovetoward the
fireground (see Photo 1). Hearrived at the head of
the fire at about 1415 hours. He saw the victim
gttinginhisPOV onthesdeof theroad. Thevictim
andfirefighter talked and agreed that thevictimwoul d
spray water from the back of the pickup truck while
thefirefighter drovethetruck. Thevictim climbed
into the bed of thetruck and thefirefighter drove
through the gate into the field near the head of the
encroaching fire (see Figure 2 and Photo 2). The
firefighter backed thetruck toward the encroaching
fireand stopped the vehicle, and the victim began
Spraying water to suppressthefire. After only a
coupleof minutesof firesuppression, agust of wind
blew fireand smokeover thetruck. Thefirefighter
immediately pulled thetruck forward andto theright.
Thevictimfell fromthetruck intothefire. Note: It
is unknown whether the victim fell from the truck
asaresult of being overcome by fire and smoke or
from the sudden forward movement of the truck.
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After pullingthetruck into asafe areaabout 50 yards
away, thefirefighter |ooked back and saw thevictim
stand upand begintorun. Thevictimwasmovingin
the samedirection astheflamefront (south toward
the gate) into an area around the gate which was
already engulfedinfire (see Photo 2). Thevictim
reportedly raninto thedry creek bed but again was
surrounded by heat, flames, and smoke. Eventualy
thevictimraninto abarbed wirefence and became
entangled inthewire (see Photo 3). At about this
timeother firefightersarrived on the sceneand saw
thevictim entangled inthefence. Oneof thefire
fightersmadearadiocdl “mandown,” which derted
theother firefightersof thestuation. Oneof thefire
fightersthen called for alifeflight helicopter. The
helicopter arrived around 1457 hours. Firefighters
removed thevictim from thefenceto asafe area,
wherehewasthen airlifted by helicopter toanearby
city hospital. Thevictimwastransferred to aburn
center in another State later that day. He died 5
dayslater fromhisburninjuries.

CAUSE OFDEATH

The coroner listed the victim’s cause of death as
second- and third-degree burnsover 70 percent of
the bodly.

RECOMMENDATIONS

Recommendation #1: Fire Departmentsshould
establish, implement, and enforce procedures
which include, but arenot limited to, combating
ground cover fires.!

Discussion: The ability to “pump and roll” is a
tremendous advantage when combating ground
cover fires. Vehicleswiththeability to pump and
roll use a separate motor or a power take-off to
power the pump. This arrangement enables the
apparatusto bedriven and discharge water onthe
firea thesametimeaswasthe casein thisincident.
Accordingtothelnternationa Fire Service Training

Association (IFSTA), two methods are proper for
making amoving fireattack: “ Thefirstisto have
firefighters use a short section of hose and walk
aongddethegpparatusand extinguishthefireasthey
go,” and“thesecondisto usenozzlesthat areremotely
controlled frominsidethecab.” Proceduresshould
be established, implemented and enforced which
prohibit firefightersfromfighting fireswhilepostioned
insidethe bed of pickup trucksor on other types of
apparatus.

Recommendation #2: Fire departments should
develop and implement an I ncident Command
System.??3

Discussion: AnIncident Command System (ICS) is
used to manage an emergency incident or a
nonemergency planned event, and can be used for
both small and large situations. The ICS is a
standardized, on-scene, emergency management
concept specifically designed to allow itsusersto
adopt anintegrated organizationa structureequa to
the complexity and demands of singleor multiple
incidentswithout being hindered by jurisdictional
boundaries. The ICS should include standard
operating procedures to protect personnel from
hazards and to keep unauthorized persons out of
hazardousaress. Thel CSismanaged by theincident
commander who placeshimsalf inan advantageous
position for management and leadership of the
incident. He begins the command process by
evaluating conditions, deciding on overal strategy,
and devel oping amatching attack plan.

Each year, hundredsof wildfiresstrikethe National
Forests, rangelands, andin somecasestheinterface
zone betweenwildland and urban areas. Nationdly,
95 percent of thesefiresremain smal andrelatively
simplein complexity, requiring few fire-fighting
resources. ThesefiresareclassfiedasType4fires,
andthey includefiressuch astheonein thisincident.
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Followingthel CSguiddines, eechincidentisto have
anincident commander to supervise and direct the
suppressionforce. EventhoughaType4 firemay
seem small and noncomplex, thelCisresponsible
for the safety and welfare of the personnel and
resources assigned and for the suppression of the
fire. Thefollowing tasks- derived fromthe® Nationd
Wildfire Coordinating Group Initid Attack Incident
Commander Type 4 Student Workbook” - should
be performed by the | C when supervising resources
inawildfirestuation. Althoughdl tasksareimportant,
severd sand out ascarrying moreweight than others.
Thesetasksare underlined.

A. Ensure proper readiness levels prior to
incident dispatch.

B. Egtablishand maintain pogtiveinterpersona
andinteragency working relaionships.

C. Obtain and assemble information and
materialsneeded for an1C’skit. Thekitwill
be assembled and prepared prior to
recelving anassignment. Kitswill contain
critical itemsneeded for theassignment and
will be easily transportable within agency
weight limitations (per the National
Mobilization Guide).

D. Provide for the safety and welfare of

assigned personnel during theentire period

of command.

Initiateand maintain gppropriateforms(e.g.,

ICSForm 201).

Gather initial data, observe and record.

Follow the standard fire ordersbased onthe

18 watch-out Situations.

Sizeupthefirestuation.

| dentify the Incident Command Post.

Determineif incident complexity exceedsthe

ICsKill level.

Plan the most appropriate method of attack.

Determinethegenerd areaof origin.

Report to supervisor or designated officer.

Recognize and protect resources of natural

and culturd significance.

m

g m

I
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O. Recognizejurisdictiona boundariesrequiring
unified command.

Brief subordinatesand keep them informed.
Direct and coordinatetheinitiad attack forces.
Communicate using concisemessageswith
Clear text.

S. Monitor thewesather and other environmental
factorsto anticipate changesinfirebehavior.
Keep information current on appropriate
Incident Briefing Form.

Evauate progress.

Adjust tacticsto meet changing conditions.
Keep supervisor or designated officer
informed of progress, problemsand needs.
Take necessary precautionsto ensure the
security of control.
Determinewhenthefireisout or ssfetoleave.
Maintain adequate recordsasto events, use
of personnel, equipment and supplies, and
other datafor fire management needs.

Brief and submit complete documentationto
supervisor or designated officer at end of
suppressionaction.

Prepare and discuss performance
evauationswith subordinates.
Participatein apost-incident analysis.

O T

—

=<C

X

N <

AA.

BB.
CC.

Note: Additional information on the tasks listed
above can be obtained by contacting the National
Interagency Fire Center, ATTN: Great Basin
Cache Supply Office, 3833 S. Development
Avenue, Boise Idaho 83705.

Recommendation #3: Fire Departmentsshould
develop, implement, and enforce standard
operating procedures (SOPs).>4

Discussion: Whenfiredepartment personnel respond
to any type of emergency scene(e.g., structurd fire,
motor vehicdewreck, wildandfire, chemicd saill, etc.),
oneof themaost important factorsrequiredto provide
aneffective, condstent, and safely managed response
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isfollowing thestandard operating procedures (SOPs)
for that emergency situation. A SOPis a standard
method inwhich afiredepartment carriesout routine
functions(eg., wildandfiresuppresson), andthey are
usedtogtandardizegenerd activitiesat any emergency
scene. Theuseof SOPsreducesconfusion, increases
effidency, andenhancessafety onthefireground. SOPs
must be in writing. Section 6-1.2 of NFPA 1500,
Sandard on Fire Department Occupational Safety
and Health Program, suggestsfiredepartmentsadopt
anincident management sysemthat meetsthecriteria
of NFPA 1561 Sandard on Fire Department
Incident Management System and to establish the
systemwithwritten SOPsthat apply to all members
involvedinemergency operations Unwrittendirectives
aredifficulttolearn, remember, and gpply. Committing
SOPstowritingadsodlowsmemberstofocusoncritica
rather thanroutinedecisons. Thefallowinginformation
edtablishesagenerd framework and sarting point for
thedevel opment of SOPstailoredtofitloca conditions
SOPsshould bedevel opedto outlineand describean
organizational approach to the major categories of
fireground ctivity. They generdly includesucharess
&

Basic command functions-including astandard

method of assuming and continuing commeand

A methodtodividecommeandresponghility through

the delegation of areas and functions to sector

officers

All aspectsof communicationsand digpatching

Hreground safety

Guidelines that establish and describe tactical

prioritiesand related support functions

A regular method of initia resourcedeployment

Anoutlineof respongihilitiesandfunctionsof various

companiesand units
SOPsarecharacterized by being
«  Whitten

Offiad

Appliedtodl stuations

Enforced

I ntegrated into themanagement model

Recommendation #4: Fire Departmentsshould
provide fire fighters with wildland appropriate
personal protective equipment (PPE) (e.g.,
Nomex® pantsor coveralls) thatisNFPA 1977
compliant and appropriatewildland firefighter
training.>’

Discussion: Volunteer firefightersprovideinvaduable
sarvicesto communitiesacrossthe nation; therefore,
the safety and health of firefighters should be of
paramount importance. Firefightersinvolvedin
wildland fire-fighting activitiesshould be provided,
at aminimum, the PPE and training asdescribed by
NFPA 1977 to perform these activities safely. If
funds are unavailable within the volunteer fire
department to purchase the appropriate PPE, then
Stateand local community representatives should
consider waysto securefunding necessary to equip
every volunteer firefighter with gppropriate PPE (e.g.,
flameretardant clothing, gloves, safety glasses legther
boots, etc.), and appropriate wildland fire-fighting
training. Inthiscase, it isuncertain whether PPE
would have prevented thistragic death; however, if
proper PPE had been used, the victim’schancesfor
survival would have been greater. For example,
Nomex® pantsor coverallsmay havereduced the
severity of the burns by 36 percent because 36
percent of the body’s surface would have been
protected by the pants or coveralls, thereby
improving the chancesfor survival.

Recommendation #5: Fire Departmentsshould
utilize National Weather Service (NWS) Fire
Weather (WX) Forecasters for all fire weather
predictions and immediately share all
information about significant fire weather and
fire behavior events (e.g., long-range spotting,
torching, spotting, gusts, and fire whirls), with
all personnel.®

Discussion: As noted in the National Wildfire
Coordinating Group, Fireline Handbook, common
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denominatorsof firebehavior ontragedy firesinclude

thefollowing:

* Mot incidentshappenonthesmdler firesor on
isolated portionsof larger fires.

* Most firesareinnocent in appearance before
unexpected shiftsin wind direction and/or speed
resultsin“flare-ups’ or “ extremefirebehavior.”
In some cases, tragedies occur in the mop-up
stege.

* Flare-upsgenerally occur in deceptively light
fuels, suchasgrassand light brush.

Therefore, it is important that NWS Fire WX

Forecastersare used for al fireweather predictions

and should include requests for spot weather

forecastsduring periodsof abnorma weether or high
fire danger on wildland fires. National Oceanic

Atmospheric Administration (NOAA) Weather

Radio forecasts should not be substituted for fire

wesather forecasts. NOA A Westher Radio doesnot

broadcast fire weather forecasts, only forecasts
directed tothegenera public.

Recommendation #6: Fire departments should
ensurethat personnel engaged in wildland fire
fighting follow the 10 standard fire orders
developed by the National Wildfire
Coordinating Group.®

Discussion: Thefollowing 10 standard fire orders

devel oped by the National Wildfire Coordinating

Group should befollowed by every firefighter who

isinvolvedinwildland fire-fighting operations:

* Fghtfireaggressvely but providefor safety fird.

* Initiateall action based on current and expected
firebehavior.

*  Recognizecurrent westher conditionsand obtain
forecasts.

* Ensureinstructionsaregiven and understood.

*  Obtaincurrentinformation onfirestatus.

*  Remainin communicationwith crew members,
your supervisor, and adjoining forces.

» Determinesafety zonesand escaperoutes.

» Establish lookouts in potentially hazardous
gtudions.

* Retancontrol atal times.

* Saydert, kegpcam,think clearly, act decisvely.

Recommendation #7: Fire departments should
ensure that the Incident Commander conveys
strategic decisions to all suppression crews on
the fireground and continuously evaluatesfire
conditions.®

Discussion: TheIncident Commander (1C) should
deve op fireground strategiesto support theincident
attack plan and manage assigned personnel. ThelC
should routinely evaluate the effects of hisinitial
decisons, eva uatefire conditionscontinuoudy, and
fine tune the attack plan, making changes when
necessary. After evaluating thefire conditions, the
| C should convey safety-related informationto all
personnd and maintain communications. Onsmall
fireground operations this information could be
relayed through face-to-face contact. However, on
larger fireground operationswhere crewsbecome
more spread out, thisinformation could berelayed
through the use of two-way radios.
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INVESTIGATOR INFORMATION

This incident was investigated by Richard W.
Braddee, Team L eader of the NIOSH Fire Fighter
Fatality Investigation and Prevention Program,
NIOSH, Division of Safety Research, Surveillance
and Feld InvestigationsBranch.
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Photo 1. An example of a pickup truck equipped with portable pump
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Photo 2. Gate entrance and dry creek area

Photo 3. Dry creek area and barbed wire fence

Page9
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Figure 1. Eight-hundred-acrewildland fire scene
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Figure 2. Incident site - aerial view
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